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Primary Investigation of Optical Molecular Chemosensors 




Optical molecular chemosensors (OMCSs) that convert molecular recognition 
into highly sensitive and easily detected optical signals have emerged in the field of 
analytical chemistry as an application of the research on molecular recognition. 
OMCS has become one of the current scientific fronts and have been actively 
investigated in recent years due to their unique importance and merits in probing the 
composition, structure or evolution of environmental or biological microsystems. 
Much considerable efforts have been focused on the research of the OMCS that based 
on the irreversible and specific reactions due to their high selectivity and nice 
sensitivity. Along this line, this research on the optical molecular chemosensors was 
conducted and a series of OMCSs have been successfully developed in this 
dissertation based on a variety of irreversible and specific reactions. This dissertation 
consists of 4 chapters summarized as follows: 
 
In chapter 1, a general introduction to the concept, the development of optical 
molecular chemosensors was presented. Emphasis was focused on the developments 
of optical molecular chemosensors for nitric oxide. Then, based on the reports of 
interrelated literatures and the experimental results we had obtained, the objective of 
this dissertation was proposed. 
 
In chapter 2, a novel fluorimetic chenosensor for nitric oxide in aqueous 
solution based on a Hydroxycoumarin Acylated o-phenylenediamine ramification was 
developed. The NO-mediated transformation of diamine into benzotriazole and water 















would serves as the foundation for a novel chemosensor for NO in aqueous solution. 
Therefore, we synthesized a Hydroxycoumarin acylated o-phenylenediamine 
ramification and studied their sensing performance for NO in aqueous solution, and 
discussed its reaction mechanism in detail. The developed chemosensor showed high 
specificity and sensitivity for NO in aqueous solution due to the NO-induced 
irreversible reaction above-mentioned. 
 
In chapter 3 , the spectral character of Naphthalimide acylated o-phenylenedia 
mine as optical molecular chemosensor for nitric oxide was studied. The sensor probe 
molecules used in the physiological conditions, NO reacts to form acyl benzotriazole 
and benzotriazole are a class of active compounds, easy hydrolysis of this feature. A 
fluorimetic method for nitric oxide in aqueous solution was proposed. The 
experimental result indicated that the probe exhibited remarkable optical response to 
NO with high selectivity from other common ROS in aqueous solution. Based on the 
fact, a chelation-enhanced fluorescence method was proposed for the determination of 
nitric oxide. 
 
In chapter 4, the detection performance of the chemosensor developped in 
chapter 3 for nitrite ion was studied. The chemosensor possesses the specificity and 
high selectivity for nitrite ion ion in aqueous solution due to its similar NO2--induced 
irreversible reaction with NO’s mentioned in chapter 3. 
 
In chapter 5, a derivative of Naphthalimide hydrazine were designed and 
synthesized based on the metal ion-promoted hydrolyzation, and the Naphthalimide 
hydrazine sensing performance to mercury ion and copper were investigated. 
Naphthalimide hydrazine displayed the specificity and high selectivity for Cu2+ in 
aqueous solution, repectively, due to the metal ion-promoted hydrolyzation reaction’s 
high specifcity. 













目  录 
V 
目  录 
第一章 绪论 .......................................................................................................1 
第一节 光学分子传感器简介......................................................................1 
1.1.1 光学分子传感器的概述......................................................................2 
1.1.2 光学分子传感器的设计原理 ..............................................................2 
1.1.3 光学分子传感器分类 .........................................................................3 
第二节 一氧化氮荧光分子传感的研究进展 ...................................................5 
1.2.1 引言 ..................................................................................................5 
1.2.2 NO 荧光分子传感器的研究进展 .........................................................5 
第三节 铜离子光学分子传感的研究进展..................................................... 10 
1.3.1 引言 ................................................................................................ 10 
1.3.2 铜离子荧光分子传感器的研究进展.................................................. 11 
第四节 论文设想和目标 .............................................................................. 12 
参 考 文 献................................................................................................ 15 
第二章  羟基香豆素酰化邻苯二胺化合物对 NO 的识别和传感 .........20 
第一节 传感分子设计的基本思路 ............................................................... 20 
第二节 分子探针的合成与表征 ................................................................... 20 
2.2.1 仪器 ................................................................................................ 20 
2.2.2 试剂 ................................................................................................ 21 
2.2.3 分子探针的合成与表征.................................................................... 21 
2.2.4 一氧化氮载体 NOC13 的制备及其标准溶液的配制[4] ....................... 23 
2.2.5 其他所需溶液的配制 ....................................................................... 23 
第三节 实验结果与讨论 .............................................................................. 25 
2.3.1 实验方法 ......................................................................................... 25 

















目  录 
VI 
2.3.3 机理的探讨 ..................................................................................... 29 
2.3.4 结论 ................................................................................................ 35 
本 章 小 结................................................................................................ 35 
参 考 文 献................................................................................................ 36 
第三章  萘酰亚胺酰化邻苯二胺化合物对 NO 的识别和传感 ..............37 
第一节 传感分子设计的基本思路 ............................................................... 37 
第二节 分子探针的合成与表征 ................................................................... 37 
3.2.1 仪器 ................................................................................................ 37 
3.2.2 试剂 ................................................................................................ 38 
3.2.3 传感分子的合成与表征[3]................................................................. 38 
3.2.4 一氧化氮载体 NOC13 的制备及其标准溶液的配制[4] ....................... 41 
第三节 实验结果与讨论 .............................................................................. 41 
3.3.1 实验方法 ......................................................................................... 41 





3.3.3 机理的探讨 ..................................................................................... 45 
3.3.4 结论 ................................................................................................ 51 
本 章 小 结................................................................................................ 51 
参 考 文 献................................................................................................ 52 
第四章  萘酰亚胺酰化邻苯二胺化合物对 NO2
-
的检测...........................53 
第一节  引言 ........................................................................................................53 
第二节 实验结果与讨论 .............................................................................. 54 
4.2.1 实验方法 ......................................................................................... 54 


















目  录 
VII 
4.2.3 结论 ................................................................................................ 59 
本 章 小 结................................................................................................ 59 
参  考  文  献 .......................................................................................... 60 
第五章  基于水解机制的萘酰亚胺酰肼化合物对 Cu
2+
的传感 .............61 
第一节 传感分子设计的基本思路 ............................................................... 61 
第二节 分子探针的合成与表征 ................................................................... 62 
5.2.1 仪器 ................................................................................................ 62 
5.2.2 试剂 ................................................................................................ 62 
5.2.3 传感分子的合成与表征.................................................................... 62 
第三节 实验结果与讨论 .............................................................................. 63 
5.3.1 实验方法 ......................................................................................... 63 






5.3.3 机理的探讨 ..................................................................................... 69 
5.3.4 结论 ................................................................................................ 75 
本 章 小 结................................................................................................ 75 
参  考  文  献 .......................................................................................... 76 
硕士生阶段发表或交流的文章或专利 ............................................................. 77 

















Chapter 1 Introduction…………………………………………………1 
1.1 Brief introduction to optical molecular chemosensors………………...…1 
1.1.1 Summarization of optical molecular chemosensors………………………..2 
1.1.2 Basic principles of designing optical molecular chemosensors……………2 
1.2 Research progress on fluorescent chemosensors for Nitric Oxide…5 
1.2.1 Introduction………………………………………………………………5 
1.2.2 Research progress on fluorescent chemosensors for Nitric Oxide…5 
1.3 Research progress on fluorescent chemosensors for Copper ion…10 
1.3.1 Introduction………………………………………………………………10 
1.3.2 Research progress on fluorescent chemosensors for Copper ion…11 
1.4 The objective of this dissertation……………………………………….12 
References………………………………………………………………………15 
Chapter 2 Recognition and sensing of NO with Hydroxycoumarin 
acylatedo-phenylenediamine………….………….….……..….20 
2.1 Basic idea about the design of the sensor molecule.…………….………...20 
2.2 Synthesis and characterization of the sensor molecule…………………..20 
2.2.1 Apparatus…………………………………………………………………20 
2.2.2 Reagents…………………………………………………………………..21 
2.2.3 Synthesis and characterization of the sensor molecule…………………21 
2.2.4 Synthesis of NOC13 and preparation of the NOC13 standard solution……23 
2.2.5Other required solution preparation………………………………………...23 
2.3 Results and discussion……………………………………………………..25 
2.3.1 Experimental……………………………………………………………...25 
2.3.2 Results and discussion…………………………………………………….25 
2.3.2.1 Spectral characteristics………………………………………………….25 
















2.3.2.4 Calibration graphs………………………………………………………28 




Chapter 3 Recognition and sensing of NO with Naphthalimide 
acylatedo-phenylenediamine………….………….….……..….37 
3.1 Basic idea about the design of the sensor molecule.…………….………...37 
3.2 Synthesis and characterization of the sensor molecule…………………..37 
3.2.1 Apparatus…………………………………………………………………37 
3.2.2 Reagents…………………………………………………………………..38 
3.2.3 Synthesis and characterization of the sensor molecule…………………38 
3.2.4 Synthesis of NOC13 and preparation of the NOC13 standard solution……41 
3.2.5 Other required solution preparation………………………………………...41 
3.3 Results and discussion……………………………………………………..41 
3.3.1 Experimental……………………………………………………………...41 
3.3.2 Results and discussion…………………………………………………….41 
3.3.2.1 Spectral characteristics………………………………………………….42 
3.3.2.2 Optimization of experimental conditions……………………………….42 
3.3.2.3 Selectivity……………………………………………………..………...42 
3.3.2.4 Calibration graphs………………………………………………………44 





















4.2 Results and discussion……………………………………………………..54 
4.2.1 Experimental……………………………………………………………...54 
4.2.2 Results and discussion………………………………………………….…54 
4.2.2.1 Spectral characteristics……………………………………………….…54 
4.2.2.2 Optimization of experimental conditions…………………………….…55 
4.2.2.3 Selectivity……………………………………………………..………...56 
4.2.2.4 Effect of the coexisting ions…………………...………………..………..57 




Chapter 5 The sensing of Cu2+ with Naphthalimide hydrazide based 
on the  hydrolys is  mechanism… … … … … … … 6 1 
5.1 Basic idea about the design of the sensor molecule.…………….………...61 
5.2 Synthesis and characterization of the sensor molecule…………………..62 
5.2.1 Apparatus…………………………………………………………………62 
5.2.2 Reagents…………………………………………………………………..62 
5.2.3 Synthesis and characterization of the sensor molecule…………………62 
5.3 Results and discussion……………………………………………………..63 
5.3.1 Experimental……………………………………………………………...63 
5.3.2 Results and discussion…………………………………………………….63 
5.3.2.1 Spectral characteristics………………………………………………….63 
5.3.2.2 Optimization of experimental conditions……………………………….65 
5.3.2.3 Selectivity……………………………………………………..………...66 
5.2.2.4 Effect of the coexisting ions…………………...………………..………..67 
5.3.2.5 Calibration graphs………………………………………………………68 









































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
